Problem 1 GPN1-QO01

Gold, which has a density of 19.32 g/em?, is the most ductile(E14AY) metal and can be
pressed into a thin leaf or drawn out into a long fiber. (a) If a sample of gold, with a mass of
38.5 g, 1s pressed into a leaf of 2.0 pm thickness, what is the area of the leaf? (b) If, instead,
the gold 1s drawn out into a cylindrical fiber of radius 1.5 pum, what 1s the length of the fiber?

(02/)\E8)

(a)the area=__ m? #gold----------- N= 1.176e+23
D=19.32 #g/cm"™3
03: ANS:=0.9964 Area= 9.964e-01
A, TRl = 2.819e+05
(b)the length=__ m M=38.5 #g
04: ANS:=2.819E5 =k SE23: e
= e . K |, t=2E-3 #mm 1.882e+04
N:J.P__  { 2x167=5.531¢" NA=6.02E23
1079 N=M/A*NA
: V=(M/1000)/(D*1008)
\/= _‘é\_ fg‘gg - 952 Ci L=V/(pi*(r/1000)**2)
: ' L Area=V/(t/leee)
=f.caxto m’ g0 print('N= {@©:.3e}'.format(N))
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Problem 1
The rotation of a planet rotates once every 15 hours. Please calculate the angle that the rotation

axis of the earth rotates for 1 minute. (01/)\E8)

the angle= degree

03: ANS:=0.40

Problem 1

The speed of light is 3 x 10® mv/s. The mass of an electron is 9.1 x 10~°! kg. Use Einstein formula
to find the mass energy of an electron 1n eV. eV is so-called electron volt which 1s equal to

1.6 x 107 J. (01/1\Z&)




Problem 2
A planet is approximately a sphere of radius 4.2 x 10% m . Its mass is 1.5 x 10?*. Calculate (a)its

surface area and (b)its average mass density. ( e, a planet R,C,S,V,D

(a)its surface area= m? M=1.5E24 S T e [N
R=4.2E6 =
05: ANS:=2.217E14 e 2.217e+14
b 3.103e+20
(b)its average mass density= kg/m? S=4*p1*R**2 2 - 23 32:03
06: ANS:=4.833E3 V=4*p1*R**3/3 -
D=M/V

Problem 2
The distance between Sun and Earth is 1.5 x 10! m, this is so-called AU, astronomical unit. The

travelling distance of light in a year is called light year(ly). Answer the following questions. (02/]\
%)

(a)The distance between Sun and nearest star is 4.2 ly= AU dly,dau= 4.2 264902.4

d= 1.200e+26 9.461le+15 1.268e+10

07: ANS:=264902.4

(b)If the light from a very distant galaxy 1.2 x 10%% m away, how logon does it take for light to travel?

the time= years : ,
# distance of AU and Light Year

08: ANS:=1.268E10 au=1.5E11
ly=3E8*365"86400
dly=4.2
dau=dly*ly/au
print('dly,dau=",dly,dau)
dm=1.2E26
dly=dm/ly
print('d= {@:.3e} {1:.3e} {2:.3e}'.format(dm,1ly,dly))



Problem 3
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Problem 3
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Problem 4
—EEFEEENEF A - BN ESESh 5518 1 (02/)\28

(a)i=EETEMEE= [r,h] r=pi |

[y
17: ANS:=pi*r**2*h v' LH Y ]l“
(b)ﬁEﬁ%Eﬁ]%ﬁﬁ%ﬁ= S — G—ﬁ_rljx z T (&Tr) /L.

18: ANS:=2*pi*r**2+2*pi*r*h

Z R —(EE IS ERNFERr - EIfENSERh -

(a)2fEEIEIEmfETE= [r,h] /= %— Al
19: ANS:=1/3*pi*r**2*h . ?" (iTYZ)L.
(b)EEEEREETE = [r,h]
=< + TUY*

20: ANS:=pi*r**2+pi*r*sqrt(r**2+h**2) S g i "

S ‘ =LA 4 y T )
(c)E#ENIEALO, cos(0)= [r,h] AT = (v D
21: ANS:=h/sqrt(r**2+h**2) . ok

g ) AT
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Problem 3

An object 1s moving along the +x direction in a constant
acceleration. The position of the object as a function of 20
times 1s shown in the figure. Please calculate (a)the initial
velocityvy at £ = 0 and (b)the accelerationa. (¢)Find the

speed v of the object at the coordinate = 60 m. (03/)\ef) E.

(a)vp=___m/s |
16::1NS:=2 ") 5»5 \ ‘ ]Lg
(bya=____ m/s? X[ O % (o tZ[
17: ANS:=16

t(s)

(c)atz=60m,v=___  m/s X (ﬁ) = O f{*U; t “t%fl 61

18: ANS:=43.86

2
(

Biy(oxgﬂ =0 o SV T

[
o=X (\) =0+t U—'u’t"LDL(‘)Z

X% : 2=V, * &
K © Go= ¢l t2&

Y ($)=2 (st L adbns)
= 34182 (v)

U‘&:”Uﬁrla%
= 2+ 200)($s)
= (924

1= 3.4



Problem 6
A ball of mass 5 kg thrown up from the ground reaches a maximum height of 20 m. Find: (a) its
kinetic energy K just before hitting the ground; (b) its displacement S between 0.5 and 2.5 s; (¢)

the time ¢ at which it is 15 m above the ground and moving toward the ground. (03/)\i&)

1
U= +2a3 V(o.5)= 11.8-740:0)= 1]
T= Wix2+1u9ey=- 02

. [{:2.3‘-0.;:1]
Uy = —2a3=-2(-7.8)(>0 ) N

~ _ -0t
=3 ,U=29.8" 16 = {3 Lex
SUREE S R i
¢ 8
K—‘— ':aj?nl)l :;xgx)?;,:f&(y)

Yo
(a)K = ] ,ﬁ: (9.8 t 1.8 -afe =3.63

T2 (L)

14 U0, as-1.8, 5720

19: ANS:=980 (c)t= s
(b)S5= rn 21: ANS:=3.03

20: ANS:=10.2



Problem 6

Two balls are thrown toward each other: ball A at 16.0 m/s upward from the ground, ball B at 9.00
m/s downward from a roof 30.0 m high, one second later. (a) Where and (b)when do they meet?
(c)Find the velocity of A (v4 when they meet. Take the y-coordinate of the ground as y = 0 and the
+y-axis 1s pointing upward. So the velocity of the ball 1s negative when 1t 1s moving downward.

(03/)\E8)

P |
(a)the time they meet, t= s )<AC{:) Lé, ‘t - ‘-(Qci t
22: ANS:=2.24

g
(b)the coordinate they meet, y= m )(()) £) = o q& "D . L('? (- [)
23: ANS:=11.3

(c)the velocity of A when they meet, v4=_ m/s XA :Xe) = LL{ = )7 0 "Tt t Ci't?g‘t"‘f{.?

24: ANS:=-5.95
= (Cat =3¢ |

’t:-?..Wl(S)

)(A (2243 = 16 (2 .Wﬂ*‘éf(’."‘fﬂw)t

= Il 2¢ Vp <o . ARATZOE
Vi 1b- 9. 8243)=-6.7¢) wreehg



Problem 7
A particle 1s moving along a straight line and its position as a function of time is given by

x(t) = 5t° — 12t* + 6t — 8. All quantities are in SI unit. Answer the following questions. (03/)\&8)

(a)Find its velocity as a function of time, v(t)= [t]

25: ANS:=15*t**2-12*t+6

(b)Find its acceleration as a function of time, a(t)= [t]
26: ANS:=30*t-12
(c)calculate the minimal speed of this particle, vyin= m/s

27: ANS:=3.6

N(£)=s £ -t +bt~§

2. _Q.L-g:: - QL) =
JK) = %H ISt -%t+4 3t ° = Jot-pLe

.
alk) =& = 30t -7 T=5 =28

ci{



Problem 8
Answer the following questions. (04/]\E8)

(a)The volume of 1 liter(L) is equal to 1000 cm?3. A sphere has a volume of 8.5 L. What is its radius R? R
= m

28: ANS:=0.1266

(b)the number of second in 4 centuries, 4 centuries= s
29: ANS:=1.261E10

(c)lamu=__ eV (EFA% ' 1eV=1.6E-191])

30: ANS:=9.338ES8

(d)The important equation of electromagnetic wave(ZE#K): v = Af, here v=speed of light, A=wavelength, f
=frequency. For a microwave of length 12 cm, f= Hz

31: ANS:=2.5E9



Problem 9

—(ERERIEANENEDER - THLLM WMEBRXNINERNEENESRGTE - 5@
SEMEE —EFENGFRKETE - MRS ﬂ@zﬁ%%%&hﬂﬁ%gﬁﬁ%ﬂﬁ
BIEEEEZ2 x 10" m ERISENEE EEENNRERER4.8 x 10° Wm? - oI [E#EE
() EERVIEINE - RENPZRI S REEEINE  FEEREFEENGTEEFNAE
HEFIBBEE IR ATIIE = me? - REZMENENFTZ2BEZH4EsMER—ER - B
EEATWHNESIEX - FIHBERELEN ‘ETLXETZiﬁ%%HﬁEI’J%‘EE - —ERELIFFTBENE
SHEEFETERRMENE REFEOZIONE=RE - BAO%K - TEEETZAIE &R
fE - Lﬁ@ﬂﬁﬁrm@$“E%E@%EEMW%(mﬁﬁiiﬁﬁzﬁﬁﬂAMEﬁ$
SEANBRE=LUIK () ZME REFIEENAREEE - AN ERECINENZ/M S = ERT

EENREE - ReTE(J)ERIEE N IE RS » (04/)\E8)

(a)EEH BT %= W

32: ANS:=2.413E27

(b)EEEEEZHENERTEENEEE
33: ANS:=2.45E27

()ERIE M EFETRREE=

]
>
(=]

—

34: ANS:=2.205E44

(EEEEHELERNS A= year

35: ANS:=2.90E9



Problem 10

An object 1s moving along the x-axis. The position of the
object as a function of times 1s shown 1in the figure. It 1s
found that the function of motion can be described as
x(t) = at® + bt + ct + d with all quantities in SI units.

Please calculate a, b, ¢, d (05/)\E8)

(a)a=

36: ANS:=1
(b)o=____
37: ANS:=-4
ele=.... .
38: ANS:=-3
(d)d=

39: ANS:=8

(e)Find the time of zero velocity at the position on the -x side.

40: ANS:=3.0

|
j—
o

i

time=

x(m)
I (] (] i
@ o 4 =J (=1 LS o (=] o

—2.0-15-1.0-05 0.0 05 10 15 20 25 3.0 35
t(s)




Problem 11
Consider 4 cases of one-dimensional motion with velocity |
vs. t shown 1in the figure. Answer the following questions.

Write the reason of your answer on the paper. (03/)\28)

(a)A ball is thrown up and then falls back to the ground. Which of
the graphs in the figure best represents the variation of its velocity
with time? Ans= Enter 1,2,3,4 as the number of the figure
you choose.

41: ANS:=4

(b)Which one of the figure represent a ball free fall from a height
and bouncing on the ground? Ans=

42: ANS:=1
(c)Which one of the motion passes a time of zero acceleration? Ans=

43: ANS:=2

@ |

a‘%

! t
=
[
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onvert Liter to radius
# L (liter)
# L (liter)
0.001*V*3/4/pi)**(1/3)

¢ = s/R in radians, or sin(0.5") = 0.5 AU/l parsec, give
1l parsec = 2.063 x 109 AU.






Problem 3

A planet is approximately a sphere of radius 4.2 x 10° m . Its mass is 1.5 x 10%%. Calculate
(a) 1ts circumference, (b) its surface area and (c) its volume. (d)Its average mass density. (04

I\EB)

024

(a)its circumference= m

06: ANS:=2.639E7
» import numpy as np

(b)its surface area= m : :
1=np.p1l
07: ANS:=2.217E14 P P-
(c)its volume=__ m* #ommmm e a planet R,C,S,V,D
08: ANS:=3.103E20 M=1.5E24
. R=4.2E6 2.639e+07
(d)density= kg/m
| C=2*pi*R 2.217e+14
SR A=At S=4*pi*R**2 = 3.103e+20
V=4*pi*R**3/3 = 4.833e+03
D=M/V

print('C= {0:.3e}"'.format(C))
print('S= {@:.3e}"'.format(S))
print('V= {0:.3e}"'.format(V))
print('D= {@:.3e}'.format(D))



Problem 3

The distance between Sun and Earth is 1.5 x 10! m, this 1s so-called AU, astronomical unit.
The travelling distance of light in a year 1s called light year(ly). Answer the following

question. (02/)\E8)

(a)the distance between Sun and nearest star is 4.2 ly= AU

10: ANS:=264902.4

(b)If the light comes from a very distance galaxy 1.2 X 10%° m away, how long does it take to travel.
The time= years

11: ANS:=1.268E10

# distance of AU and Light Year
au=1.5E11

ly=3E8* 365786400
dly=4.2 dly,dau= 4.2 264902.4

d= 1.200e+26 9.46le+15 1.268e+10

dau=dly*ly/au
print(‘'dly,dau=",dly,dau)
dm=1.2E26

dly=dm/ly

print('d= {@:.3e} {1:.3e} {2:.3e}'.format(dm,ly,dly))



Problem 4
AR AR ES—EREE  BENEESBIOEILE - BERINEE20005F - AiR)0 %
HREER0.8 x 10 KBEE - KBEEE=2 x 10% kg. (04/\&)

()R IR EE= kg >

| 30
13: ANS:=1.6E42
— M_ogxw X 2X 10
(b)1¥ &= m
14: ANS:=9.46E15 — ( éx I
(o) ARERT B E= m3 3

15: ANS:=1.329E61

(dFRIRBE=__ kg/m3 [ ﬂ\g = e [08 X326 xgéwo: ff;é()(@{rm

16: ANS:=1.204E-19

/= Trld~tl(cm “(zx16") D= o _1ixie® &
6
:[t\)’T)’\IB (./P/‘j} v K329 x 16°1
3
= (ST X187 (2t xo”) = (264X (5 4
T ( (206 (0%3

- h'%lﬁx 10(71 (m3 )



Ilfmblem 1 GPN1-QO01

One molecule of water (H,O) contains two atoms of hydrogen and one atom of

oxygen. A hydrogen atom has a mass of 1.0 u and an atom of oxygen has a mass of 16 u. (a)
What 1s the mass in kg of one molecule of water? (b) How many molecules of water are in

the world's oceans, which have an estimated total mass of 1.4 x 10?* kg? (02/)\E8)

(a)the mass of one molecule of water= kg
01: ANS:=2.988E-26
(b)Number of molecules=

02: ANS:=4.685E+46

u=1.66E-27 #kg

Nuiisfz molecule mass= 2.988e-26

R Number of molecules= 4.685408299866131e+46
Mw=1.4E21 #kg

Nmo=Mw/mu

print('molecule mass=',mu)
print('Number of mmlecules=',mmnﬂ



